MyHHunnansHoe 0dieoGpa3oBaTebHOE yupekIeH e «CpenHss wkoma
C YIyOIeHHbIM H3YYeHHeM OTAeIbHbIX npeameTon Ne 120 Kpachoapwmetickoro paifona Bosrorpazna»

MOY CUI Ne 120
\

np-T uM. l'epoes Cranunrpana, 1.31, r. Boanrorpan, Poccus, 400112,

CornacoBano Beeneno B nelicteue

3am, nupekropa mo YBP IIPUKa30M I10 MO, CIII Ne 120
AT H.N. Xononoga Vo /Ne291-0O]1
31.08.2026r. CU_I Ne 120

N.A. Anemenko

Moanucax: MeaH Anekceesny

M Ba H DN: C=RU, OU=gupekTop, O=MOY

CLL Ne120, CN=MBaH AnekceeBuu,
E=school120@volgadmin.ru

A I I e K( :ee B M OcHoBaHue: A ABns0CL aBTOPOM
3TOr0 AOKyMEHTa
MecTononoxeHue: MecTo NOANUCaHUS

[Hata: 2026-09-29 10:26:46
q Foxit Reader Bepcusi: 9.7.2

PaGouasi mporpamma
y4eOHoro Kypca
A 80 kiacca
« B mupe xumun»

Ha  2026-2027 yueOHBIi Tox

®.N.0. yunrens I'yceitHoBa Dmums XaHrycelHOBHA

PACCMOTPEHO Ha 3acenanun MO
ITpotokon Ne 1 ot «31» _aBrycra 2026 r.

[TPUHATO Ha 3acenanun [Temaroruueckoro Cogeta
IIpotokon Ne 1 ot «31» aBrycra 2026 T.



IHosicHuTeABbHAA 3aIIUCKA

Xumusi, Kak Hayka, 3aHUMAET OJHO M3 IEHTPAIbHBIX IMOJOXKEHUM B €CTECTBO3HAHUU U COCTABJISET
OCHOBY isi (OPMHPOBAHHSI HAyYHOTO MHPOBO33PEHHUs OOydaromuxcs. XWUMHUYECKHE 3HaHUS
HEOOXOIUMBI KaKJOMY 4YEJIOBEKY, T.K. OHU OINPEACISIOT PallMOHAIBHOE IOBEJACHHE 4YEIIOBEKa B
OKpYyKarollen cperne.

JlanHasi oOpa3oBaTenbHass MpOrpaMMa SIBJISIETCSI UCTOYHUKOM 3HAHMH, OHA PACHIMPSET U YrIIyOJseT
0a30BbIif KOMIIOHEHT, a TaK)Ke 00ECTIeYNBACT MHTETPALIMIO HEOOXOMMON HH(POPMALIUU XUMUYIECKOTO,
OMOJIOTMYECKOTO, 370POBHECOEPETAIOLIETO XapaKTepa.

[IpuBneuenue NOMOTHUTEILHOW MHPOPMALMN MEXKIPEAMETHOTO XapaKTepa O 3HAYUMOCTH XMMHH B
pa3IMYHbIX 00JaCTSIX HAPOAHOTO XO3MCTBA, B OBITY, a TAaK XK€ B PELICHUH MPOOJIEMbI COXpaHEHUS U
YKPEIUIEHUS 30POBbsI TIO3BOJISIET 3aMHTEPECOBATh IIKOJBHUKOB ITPAKTUYECKONW XUMHUEH, MIOBBICUTD UX
IT03HABATEJIbHYIO AKTUBHOCTb.

Conepxanre AAaHHOMMPOTPAMMBI HAINpaBlIEHO Ha pa3BUTHE OBITOBONM XHUMHUYECKOW TI'PAMOTHOCTH
o0yJaronmxcsi, 000CHOBBIBAET HEOOXOAUMOCTb BEJICHMS 3I0POBOTO oOpasa xu3Hu. M3ydyenune Kypca
OyZneT CcrnocoOCTBOBATh peaTM3alliyd OOMIEKYJbTYPHOTO KOMITIOHEHTA COJCPXKAHUSA XUMHUUYECKOTO
oOpa3oBaHUs, TaK KakK MpeAycMaTpUBaeT BOCIHTAaHWE KYJIbTYPHl IOBEJICHUS B MHUpPE BEIICCTB U
XHUMHYECKUX TPEBPAIICHUN.

AKTYaJIbHOCTD TIpe/UlaraeMOUIporpaMMbl BbI3BaHa 3HAYMMOCTBIO NMPOOJIEM, KOTOPbIE CTaBUT Mepes
HaMU cama >KU3Hb — HE00X0AUMOCTh ObITh TPAMOTHBIM B OKPY)KAIOIIEM MUPE XUMUHU.

Benymas ugesi: pa3BuTHE XUMHYECKON HAyKH CIY)KUT MHTepecam OOILecTBa, MPU3BAHO YIIydIlaTh
YKU3HDb YEJIOBEKY U peuaTh IpoOJIeMbl, CTOSIINE MEPE]] YEIIOBEKOM U YEJIOBEYECTBOM; CJI€I0BATENBHO,
6euyecmea HyHeHo u3yuanmo, Ynmoodsvl NPAGUIbHO NPUMEHANb.

Heaun:

e COBEpIICHCTBOBAHHUE MPEACTABICHUN 00yJaIONIUXCsS O 3HAYCHHHU XMMHH B KU3HHU YEJIOBEKa M
00I1IeCTBa;

e yriyOJcHHE 3HAaHUI 00YJArOIIMXCS O BEIIECTBAX, OKPY)KAIOIINX HAC B MIOBCEAHEBHON YKU3HHU;

e (opMupoBaHHe y 00y4arOMUXCs OBITOBON XUMUYECKOW I'PaMOTHOCTH;

e TIOBBIIICHHE HHTEPECA K U3YUCHHUIO XHUMHH,

e pa3BUTHEC BHYTPCHHEH MOTHBAIIUU YYCHUSI.

3agaum:

e  H3YYHUTh OKPYXKAIOIINE HAC XUMUYECKUE BEIISCTBA JUIS IPABHILHOTO UX IPUMEHCHUS,

e pa3BUBATh YMCHUS M HABBIKK OOpAIICHUS C BEIIECTBAMH,

e HAYYUTh BBINOJHATH HECJOXKHBIE HWCCIENOBaHUS, CcOONIo/as TMpaBuia MO TEXHUKE
0€30IMacHOCTH;

e pa3BUBaTh y OOyYarOmMXCS YMEHHs paboTaTh € HAYYHO-TIOMYISPHOM H CIPaBOYHOM
TUTEPaTypoil, YMEHHS CpaBHUBATh, BBIIACIATH TJaBHOE, 0000IIaTh, CHUCTEMATH3UPOBATH
MaTepuar, eiaTh BHIBOJIBI;

e copmMupoBaTH y 00YJAIOIIUXCSI CO3HAHNE HEOOXOMMOCTH 3a00TUTHCSA O CBOEM 3JI0POBBE

[Iporpamma paccuntana Ha 1 yac B Heaemnto (34 yaca B roju).



Ucxons u3TpebGoBanmnii K ypOBHIO NOATOTOBKH BBIITYCKHIUKOB OCHOBHOI1 00111€00pa30BaTeIbHOM
IIKOJIbI, 3 UMEHHO:

HCIIOJIB30BaTh HpI/IO6peTeHHbI€ 3HAaHUA 1 YMCHHS B HpaKTquCKOﬁ JACATCIIBHOCTHU 1 HOBC@I[HGBHOfI
KU3HU OJId:

0e301acHOTO 00palleHus C BEIIECTBAMH U MaTepHaIaMu;

9KOJIOTMYECKH IPAMOTHOI'O MOBE/ICHUS B OKPY)KaIOIIEH cpeie;

OILICHKH BJIMSIHUS XMMHUYECKOTO 3arps3HEHUs OKPYXKAIOIIel Cpe/ibl HA OPraHu3M 4EeJIOBEKa;
KPUTHUYECKON OLIEHKH MH(OPMALIMK O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;

MIPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHLICHTPALUH.

Pazpaboransr TpeOGoBaHusi K YPOBHIO YCBOEHHsI Y4eOHOI0o mMaTepuaja y4deOHoro mpeamera «B
MHpe XUMHIY.

B pezynomame uzyuenus npeomema «B mupe xumuu» odyuarowuecs noay4arom 603MOHCHOCHb
3HaTh:

e KA4YECTBEHHBIN U KOJUYECTBEHHBIN COCTAB BO3/yXa;

e CBOWCTBA OKPYXAIOIIUX YEIOBEKAa XUMHYECKUX COCAMHEHUHN (KUCIOPO/Ia, 030HA, YIIIEKHCIOTO
ra3a, OKCHJIOB CE€pbl, BOJbI);

e OCHOBHBIC BHJIBI, IPUYUHBI U TOCJICACTBHUS 3arpsA3HEHHS OKPY)KAIOMIEeHd Cpeibl BEIIeCTBAMH,
COJIEp’KalIUMUCS B BBIXJIONMHBIX Ta3ax aBTOMOOWJICH, MPOMBIIIJICHHBIX OTXO0JaX, CPeACTBaX
OBITOBOM XMMHM;

e TPUMEPHBIN KaYE€CTBEHHBIN COCTAB MPUPOIHBIX BOI;

e crocoObl ycTpaHeHUs )KECTKOCTH BOJIBI B IOMAIIIHUX YCIOBUSX;

e cocTaB, OMOJIOTMYECKOE 3HAUYEHHUE COJIeH U caxapa;

e OCHOBHBIE BU/IbI MTUILIEBBIX T00ABOK U UX BIUSHUE Ha OPraHU3M;

e TMpaBuja BbIOOpA M XpaHEHUS MPOIYKTOB MUTAHUS;

e crocoObl YMEHBIICHUS COAEP KaHUSI HUTPATOB B MPOAYKTaX MUTAHUS;

e  COCTaB OJICXKJbI U CIIOCOOBI PACIIO3HABAHUS BOJIOKOH;

e OCHOBHBIE BUJIl MAaTEPHUAJIOB, UCIOJIb3yeMbIE B IIPOU3BOJICTBE IOMOB, MeOeIt, MOKPBITHIA,

e BO3JICHCTBHE HAa OPTAHU3M U IIpaBUJIa IPUMEHEHMs apOMaTUYECKUX BELECTB;

e OCHOBHOM COCTaB IpenapaTtoB OBITOBON XUMUU;

e HEoO0XoAMMBbIN HaOOp MpernapaToB JOMAIITHEH anTeuKy;

e 0 HEOOXOOUMOCTH TPAaMOTHOTO MCIHOJB30BaHUS YEIOBEKOM JIOCTIDKEHUN XUMUYECKOM
MIPOMBILIJIEHHOCTH.

YMerTh:

e I[IPUMCHATDH HpOCTCﬁLHPIC MCTOAbI OYUCTKHU MMUTHEBOM BOJBI,

e COCTaBJIATH I/IHI[I/IBI/II[yaJ'IBHHﬁ PCXKUM IMUTaHUA B COOTBETCTBHUU C BO3PACTOM, BHCPFGTHQGCKOﬁ
HEHHOCTBIO MUIICBBIX ITPOAYKTOB U UX MOJIB30M JIJIs 310POBbBA;

e TIPaBUJIbHO HCIIOJIB30BATh COJIM, Caxap, CIICHHUU I TPUT'OTOBJICHUA 3I[0p0BOI\/’I 8850000508

e TOTOBUTH PACTBOPHI HY)KHOﬁ KOHICHTPAIUH;

e OIIPCACIATb HAIUYNUEC HUTPATOB B IIPOAYKTAX IMUTAHUS;

e JHAJIM3HUPOBATH COCTAaB IIMIICBBIX IIPOAYKTOB, OJACKIBI, IIPCIapaToB OBITOBOM XHMHUH IIO
OTUKCTKAaM, YMCThb BLI6I/IpaTL Oe30ImacHbIe JJ11 3T0POBbSI,

e OIpCACATh KAYCCTBO IMUIICBBIX ITPOAYKTOB B IOMAIIITHUX YCIIOBHUAX,

e TpPaMOTHO HUCIOJIB30BATh IMPEHapaThl OBITOBOM XUMMHU,

o CO6J'IIO,Z[3TL IpaBHJIa TCXHUKHU 0€30IMacHOCTH npu O6paH_[eHI/II/I ¢ OBITOBBIMH XUMHKATaAMHU

e OKa3bIBaTh MICPBYIO ITOMOIIb IIPU OTPABJICHUA OBITOBBIMU XUMHKATaMH M 0KOTax



[Iporpamma mnpenycMaTpuBaeT HCIOJIb30BAHHE COBPEMEHHBIX TEXHOJOTHMil, B YacCTHOCTH,
JUYHOCTHO-OPUEHTUPOBAHHOTO W PA3BUBAIOIIECTO OOYICHUSI.

@opMbI KOHTPOJISI YCBOCHHSI YYAIIUMHUCH Y4eOHOIr0 MaTepuasa: OTYETHl 0 IPAKTUYECKUM
paboTaM U CaMOCTOSITETILHBIM TBOPUYECKHM paboTam, pedepaTsl.

@opMbl OpraHu3anuM Y4eOHOI JAeATeJIbHOCTH: JICKIIUA C D3JEMEHTaMH Oecelbl, CEeMHUHAapHI,
JTUCKYCCHUH, MPAKTHYECKUE PAaOOTHI UCCIIEOBATENIBCKOTO XapaKkTepa, JabopaTopHbie pabOThI, POJIEBbIE
1 IO3HABATCIIbHBIC UI'PBI.



KonTposib ypoBHs 00y4eHHOCTH

PesynbpTaThl 00y4eHus: XUMHUH JTOJDKHBI COOTBETCTBOBATh OOILIMM 33JjadaM MpeaMeTa u

TpeOOBAHUSAM K €T0 YCBOCHHIO.
Pe3ynbrarel 00y4yeHus OLleHUBaOTCA 10 NATHOAIILHON cucteme. [Ipu oLleHKe yunuThIBatOTCs
CJIEAYIOIIHE KaUeCTBEHHbIE I0KA3aTENIN OTBETOB:
riyOrHa (COOTBETCTBUE U3YUYEHHBIM TEOPETUIECKUM 0000IIECHHSIM);

OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B IPOrPAMME YMEHUSM IIPUMEHSTH I1OTYYEHHYIO
nH(popMaIu);

MOJIHOTA (COOTBETCTBUE 00BbEMY NMPOTPaMMBbl M HHPOPMAIMH YUEOHHKA).
[Ipu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OIMOOK (CYIIECTBEHHbIE WIIM HECYIIECTBEHHBIE).
Cy1iiecTBeHHbIE OIMIMOKH CBSI3aHbI C HEIOCTATOYHOM IITyOMHON M OCO3HAHHOCTBIO OTBETA (HaIpUMep,
YUEHUK HEMPaBUJIbHO yKa3aJl OCHOBHbBIE IIPU3HAKH MOHATUH, XapaKTepHbIe CBONCTBA BEILIECTB,
HENpPaBWIbHO CPOPMYIHPOBAI 3aKOH, HE CMOT IPUMEHUTH TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
SIBJICHUH, YCTAHOBJIEHUSI IPUYUHHO-CJIEICTBEHHBIX CBSI3€H U T.I1.).
HecymiectBeHHble OMIMOKN ONpeAENIOTCS HENOJHOTON OTBETa (Hanmpumep, yrylieHue U3 Bujaa
KaKoro-TO HeXapaKTepHOro (akTa Mpu ONMHUCAHUU BEIIECTBA, polecca). K HUM MOXHO OTHECTH
OTOBOPKH, OTMCKH, JOMYIIEHHBIE 10 HEBHUMATEIbHOCTH.
Pe3ynbrarel 00y4yeHus MPOBEPSIIOTCS B MPOIIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB, a TAKXKe MPU
BBITIOJIHEHUH UMH XUMHUYECKOTO IKCTIEPUMEHTA.

OuneHka 3KCnepuMeHTAJIbHbBIX YMEHU I

OreHKa CTaBUTCS HA OCHOBAHWW HAOJIOJCHHH 3a YYal[UMUCS M MIMCbMEHHOTO O0TYETa 32 padoTy.
OtmeTka «b»:

paboTa BBIMOJHEHA TOJHOCTHIO U MTPABHIIBHO, CJIC/IaHbI PaBUIIbHBIC HAOIOACHUS U BBIBO/IBI,
9KCIEPUMEHT OCYIIIECTBIIEH 110 IJIAHY ¢ YIETOM TEXHUKU OC30TIACHOCTH M IPaBUII pabOTHI C
BEIIECTBAMHU M 000PYJI0BaHUEM; ITPOSIBIICHBI OPraHU3AIMOHHO — TPYAOBBIC YMEHUs (TI0ICPKHUBAIOTCS
YUCTOTA padOYEro MecTa U MOPSIOK Ha CTOJIC, SKOHOMHO HCIOJIb3YIOTCS PEAKTHUBHI).

OtmeTKa «4».

paboTa BBIIMOJIHEHA IPABMIILHO, CJCIIAHbI MPAaBUIIBHBIC HAOIIOACHUS U BBIBOJIBI, HO IIPH 3TOM
AKCTIIEPUMEHT MIPOBEIEH HE MOJTHOCTHIO MITH JIOMYIIEHBI HECYIIECTBECHHBIC OTMOKH B paboTe ¢
BEIIECTBAMU 1 000PYJI0BAHUEM.

OtMmeTKa «3»:

paboTa BBIMOJIHEHA MTPABHJILHO HE MEHEE YeM HATOJIOBUHY WIIU JIOIYIICHA CYIIIECTBEHHAs OIIMNOKA B
XO0JI€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0(DOPMIICHUH paOOThI, B COOIIOACHUH MTPABUII TEXHUKH
0e301acHOCTH IIpU PabOTe C BENIECTBAMH U 000PYA0BaHUEM, KOTOPAst UCIIPABIISICTCS 110 TPEOOBAHUIO
YUUTEJISL.

OTMeTKa «2»:

JoTyIeHbI 1Be (1 0oJiee) CylecCTBeHHbIE OLTUOKHU B X0/1€ SKCIIEPUMEHTa, B O0BSICHEHHH, B
odopmiieHnn paboThI, B COOMIOICHIH MPABUI TEXHUKU 0€30MaCHOCTH MIPH paboTe C BEIECTBAMU U
o0opynoBaHHEM, KOTOPbIE YUAITUHCS HE MOXKET UCIIPABUTH JJAXKe MO0 TPEOOBAHUIO YUUTEIIS.
OtMmeTka «1»:

paboTa He BBIMIOIHEHA, Y YYaIlErocst OTCYTCTBYIOT SKCIIEPUMEHTAIBHBIE YMEHHUSI.



Onenka yMeHHNii peliaTh pacyéTHbIC 321241

OtMmeTKa «5»:

B JIOTUYECKOM PACCYXKJCHUH M PEIICHUN HET OIIMOOK, 3a/1a4a pelicHa parioHaIbHBIM CIIOCOO0M.
OtMeTKa «4»:

B JIOTUYECKOM PACCYXKJICHUH U PEIICHUH HET CYIIIECTBCHHBIX OMMOOK, HO 3aja4a perieHa
HEpaIMOHAIBHBIM CIIOCOO0M HITH JIOIYIIIEHO HE 0oJiee JBYX HECYIIECTBEHHBIX OMIMOOK.

Ormerka «3»:

B JIOTHYECKOM PACCYKJCHUH HET CYNIECTBEHHBIX ONTMOOK, HO JIOIYIIIEHA CYIIECTBCHHASI OIITMOKA B
MaTEMaTHYECKUX PACUETAX.

OrMmeTKa «2»:

UMEIOTCS CYIIECTBEHHBIC OMMUOKHU B JIOTHYECKOM PACCYKJICHUU U B PEIICHUH.

OtMeTKa «1»:

OTCYTCTBHE OTBETA Ha 3aJIaHUE.



Conep:xxkanue

(1 4 B Heaearo, Beero 34 u)

BBenenue. 3HaueHne XMMHUH B ;KU3HU YesioBeKka (2 1)

CoBpeMeHHbIE JOCTH)KEHHUS XUMHYECKOW IPOMBIIIJICHHOCTH, YJIYYIIAIOUIME KAayeCTBO JKU3HU
YesloBeKa: JIEKapCcTBa, MpernapaTbl OBITOBOM XMMUM, MOJIUMEPHl U T.1.. [7100ambHBIE HKOJIOTHYECKUE
mpoOJieMbl, CBS3aHHbIE C XO3SHCTBEHHOM JI€ATENbHOCTHIO YEJIOBEKAa: IMAPHUKOBBIM 3 QexT,
COKpAIllCHUE O30HOBOTO CJIOS, 3arps3HEHUs OKPYKAWOIIEH Cpelbl THKEIBIMA METAUIaMU U
He(TEenpOoyKTaMHU, KUCIOTHBIE JOMKIH.

Hepa «XemohoObl mpoTUB XeMO(PUITUKOB»

Tema 1. Yem mbl AbiiM (34)

Atmocdepa. CoctaB Bo3ayxa. llocTosHHBIE M TNEpeMEHHBI KOMIIOHEHTHI Bo3ayxa. Kucmopon.
Kocmuueckass posnb pactreHuid. O30H. 3amuTHas pojib 030HOBOTO ciosi. HapyiieHwe 1enoCTHOCTH
030HOBOTO cJ0g.Mepbl 10 COXpaHEHHIO 030HOBOTO CJOs. YTieKucnbii ra3. [lapHukoBsiii 3pdexT u
€ro BO3MOKHbIE MociencTBUs. OCHOBHBIE BUBI 3arps3HEHUM BO3/yXa U UX UCTOYHHUKU. KHCIIOTHBIE
noxu. [lytu pemenus npoGuemsl 3auThl atMocdepsl. [Ipuémbl noaaepkaHusi YUCTOTHI BO3/AyXa B
MMOMENIeHUsAX. PacTeHUsA-cCaHUTapBL.

Jlabopamopmuwie pabomut:

1. ITonyyeHue KUCI0Opoaa U U3y4eHHUE €ro CBOMCTB.

2. Iloydenue yriekucaoro ra3a pa3HbIMH CIIoco0aMy U UCCIIeI0BaHUE €T0 CBOMCTB.

3. [lonyuenune nuokcuaa cepbl U CEPHUCTOM KUCIOTHI U U3yYEHHE UX CBOMCTB.

Tema 2. Uto mMbl ibéM (64)

Bopa. CpoiicTBa BoAbl. 3Hau€HUE BOJBI B IPUPOJE U KMBOM opranusme. CaHUTapusi MUTbEBOU BOJBI.
[Tonsarue o [1/IK BemiecTB B BOAHBIX cTOKax. BomoouncrurenbHbple cTaHUIMUA. METOIbl, IPUMEHSEMbIE
JUI OYMCTKH BOJBI, MX 3QPeKTUBHOCTh. OUnCTKa BOABI B MOXOIHBIX ycioBUsX. OXpaHa MPUPOIHBIX
BOJI. XMMHUYECKUN COCTaB MPUPOIHBIX BOA. KECTKOCTH Boibl. CrIOCOOBI yCTpaHEHHS KECTKOCTU BOIbI
B JIOMAIIIHUX YCJIOBHUSX. MUHEpallbHbIE BOJBI, UX KiIacCUpUKaAIUs U IpUMeHeHue yenoBekom. Kypopt
«Mapuuanbsele Bojbl». HamuTku:HaTypaibHbBIE(COKH, MOPCHI, KBac, MOJOKO, MOJOYHOKHCIIbIE
HaIHUTKH), TaKeTUPOBAaHHbBIE, TA3UPOBAHHBIE: COCTAB, M0JIb3a JUI OPraHU3Ma, BO3MOKHbIE HETaTUBHbBIE
MIOCJIEACTBUSA IS 3J0POBBSL.

Jlabopamopuvie pabomul.

4. VccnenoBaHue CBOMCTB BOAOIPOBOJHOMN BOJIbI

5. CrtocoObl OYMCTKA BOIBI

6. HccnegoBaHue )KECTKOCTH BOIBI



7. N3ydenne nHpOpMaIINU C ITUKETOK MUHEPAITLHOUW BOJIBI

8. UccnemoBanue cocTaBa U CBOMCTB Ta3UPOBAHHBIX HAMUTKOB

Oxckypcuu.: Ha BOJOOYUCTHBIE COOPYKEHUS

Tema 3. Uro mbI eum (1149)

buonornueckoe 3HaueHWE NWTaHUA. XUMUYECKHNW cocTaB numM. [lumieBas LEHHOCTh OENKOB,
YIJIEBOJIOB, XUPOB. Makpo U MuUKpodieMeHThl. Butamunsbl. [IpoOiembl mUTaHUS B COBPEMEHHOM
MHpe. DHEpPreTU4ecKass LEHHOCTb IHIIEBBIX NPOIYKTOB. PeXuM mNUTaHUS MIKOJBbHUKA. XHUMH3M
MIPOLIECCOB BaPKU M CIIOCOOBI MPUTOTOBJICHUS UK. [loBapeHHas COJIb M COJla: CBOWCTBA, 3HAUCHHUE,
npaBuiia mpuMeHeHus. HonupoBaHHas coib: OMOJOTHYECKOE 3HAYEHHWE, TMpaBuja MPUMEHEHUS U
xpaHeHusi. [IpurotomsieHre pacTBOPOB HYKHOW KOHIEHTpauuu. l[lpumpaBbl W crenuu: CHocoObI
ynoTpeOieHus1, JieueOHble cBoMcTBa. Caxap: OMOJIOTHYECKOe 3HAYEHUE, KOJIMYECTBO MOTPEOJICHHUS.
HarypaneHble ©  HCKycCTBEHHBIE  caxapo3zameHuTenu.llumeBsie  m00aBku:  Kiaccuukaius,
000CHOBAHHOCTh WX WCIIOJIb30BAaHUS TPOU3BOJUTENEM, BO3JeicTBUEe Ha opranu3Mm. CojaepxaHue
HUTPATOB B PACTUTEIHHOM TMHINE W COBETHl MO YMEHBIICHUIO WX COJCp)KaHUs B IMPOIECCEe
NpUTroTOBJIeHUH TUIIH. KayecTBo numeBsIx mpoaykToB. [IpaBmiia BeIOOpa U XpaHEHUsI TPOTYKTOB.
Jlabopamopusie pabomul:

9. UccnenoBanune akTUBHOCTH (hepMEHTa KaTanas3a B ChIPbIX U BapEHBIX MPOJAYKTaX

10. ITpumnpaBel U CrielMU HA HAILIEM CTOJIE

11. CocraB npoiyKTOB MUTaHUS (aHATU3 HHPOPMAITUU C ITHKETKH )

12. Onpenenenre HUTPATOB B TUIOJAX U OBOIIAX

Jomawnss npakmuueckas paboma Nel «BeipaniuBaHue KPUCTAILIOB COJIM

Hnousuoyanvuvle (epynnogvie) pabomwl na memy «VccrienoBanue KauecTBa MPOIyKTOB MUTAHUS
Tema 4. Uto Mbl HOCUM (24)

CocraB oxexnabl. Tkanu u BojokHa. Kiaccudukanus BookoH. VICKyCCTBEHHBIE W CHHTETHUYECKHE
Matepuanbl. CnocoObl pacro3HaBaHHsl BOJIOKOH. ['pamMoTHOe coueTaHWe HaTypajbHBIX U
CUHTETHYECKUX BOJIOKOH B IIPOU3BOJICTBE 0K Ibl. OJeK1a MIKOIbHHUKA.

Jlabopamopusie pabomul:

13. CBoiicTBa BOJOKOH

14. CocraB oaex bl (aHamu3 HHGOPMAIIUU C STUKETKH)

Tema 5. I'ne MbI :kuBéM (24)

Martepuanbl, U3 KOTOPBIX MOCTPOEHHI J0Ma, MeOenb, MOKphITHsA. Kiaccudukanus M OCHOBHBIC

CBOWCTBAa CTPOMTEIBHBIX M OTICIOYHBIX MaTepuaioB. [lpaBuia BbIOOpa MaTepHaIOB C Y4ETOM
0€30MaCHOCTH IS 3J0POBbS.

Tema 6. Uem MbI mosib3yemces (74)



XuMmusi OyHNIMCTBIX BemiecTB. DQupHble Macia. Apomarepanus. HaTypanbHble W HCKYyCCTBEHHBIE
supHBIE Macia, UX BIMSHAE HA OpraHu3M, NpaBHJa NpPUMEHEHHUs. 3yOHBbIE MAcCThl U IOPOIIKH.
Motomue cpencrtsa. Mcropus MCHOIb30BaHUS KUBOTHBIX U PACTUTENIBHBIX MOIOIIKX CpeAcTB. MbLia.
CpoiictBa Mbuta. Kucnotnocts Mbuia. Muaukaropsl. [llamnynn. CtupanbHble MOPOIIKH. XUMYHUCTKA.
Bunpt nsten. CriocoObl BBIBEIGHUS TSITEH PAa3HOTO MPOUCXOXIeHHs. Yuctsamue cpeacta.Texnuka
0€30MacHOCTH TMPHU OOpalieHuH C OBITOBBIMU XUMHUKaTamMu. OTpaBicHHE OBITOBBIMH XHMHUKATAMHU.
OxazaHue nepBoil MOMOUIY NPU OTPABJICHUAX U 0XKOrax. ANTeuKa.

Jlabopamopnas paboma:
15. CocraB momariigeii anreyku

Homawnsas npakmuueckas paboma Ne2 «llonydeHne Mpuia B JOMAIIHUX YCIOBUSIX U HCCIIEIOBAHUE
€ro CBOMCTB)»

Homawnsasa npakmuueckas paboma Ne3 «CriocoObl BBIBEICHUS MATEH Pa3IM4HOTO MPOUCXOKICHUS
3akiarouenue (14)

[Tonsenenue WUTOTOB  3aHATUM 1O Tmporpamme «B  wmupe Xxumum». [IpesenTanus
«OHUUKIIONETUUXUMUYECKON TPAMOTHOCTH.

Uepa — npakmuxym «Jlom 310pOBBS».

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC pe3yIbTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOT'O 00IIIeT0 00pa30oBaHMUsI
JOCTUTAIOTCS B XOJ€ OOyYeHHS XHMHUHM B E€IWHCTBE Y4YeOHOM W BOCHHUTATEIHLHOMN
NEATeTbHOCTH B COOTBETCTBUH C TPAJAUITMOHHBIMU POCCUHUCKUMU COITMOKYIBTYPHBIMH 1
JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU, TPUHATHIMH B OOIIECTBE IIpaBUJIAMH M
HOpPMaMH TIOBEJICHHS W CIIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHHUS, CAaMOpPa3BUTHUS U
COITMATN3AINH 00 yJarOIINXCS.

JIngHOCTHEIC pEe3yIbTaThI OTpaKkaroT TOTOBHOCTD 00yJaroIMXCsl
PYKOBOJICTBOBAThCSI CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M pPaCIIMPCHHE
OIIbITa ACATEIIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1)maTpuoTHYECKOro BOCIIMTAHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy9YHOMY HACJCAWI0, TIOHMMaHHS 3HAYCHUS XHMHYECKOH HAyKd B JKH3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHOW uH(MOpMaiuen o
MEePEIOBBIX JIOCTHKCHHUSIX M OTKPBITHUSAX MHPOBOM M OTCUECTBEHHOW XHMUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U 0OIIIECTRa;

2)rpa;xaaHCcKOro BOCIIUTAHUS :

MIPEACTaBICHNS O COIMAIBHBIX HOPMaX M MPaBHIIaAX MEKINIHOCTHBIX OTHOIICHHMA
B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIECTBCHHO ITOJIC3HOM,
y4eOHO-HCCIIeIOBATEIIbCKOM, TBOPUESCKON U JIPYTUX BHUAX JACATCILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATCIBHOCTH  TIPH  BBINOJHEHHHM  YYSOHBIX,
IMO3HABATEIBHBIX 3a7adY, BBIMOJHEHHH XHMHUYCCKHX OKCIICPHUMEHTOB, CO3JIaHHH



y4eOHBIX MPOEKTOB, CTPEMJIEHHUSI K B3aMMOIOHMMAHUIO U B3aUMOIIOMOUIU B MPOILECCE
ATOW y4eOHOM AEsATENbHOCTH, TOTOBHOCTH OLIEHHUBATH CBOE IOBEJEHUE U MOCTYIKH
CBOMX TOBapUIIEH C MO3WIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUH ITIOCTYIKOB;

3)eHHOCTH HAYYHOI' 0 MO3HAHMS

MHPOBO33PEHYECKHE TMPEACTABICHUS O BEHIECTBE W XHUMHUYECKOW pPEaKIMH,
COOTBETCTBYIOIIHNE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISAIOIIUE OCHOBY
JUIS. TIOHUMaHMS CYIIHOCTU HAYYHOW KapTUHBI MHpA, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHS IIPUPOJIBI, B3aUMOCBS3X YEJI0BEKA C IPUPOJHOM CPEAOH, O
POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

NO3HABATENbHBIE MOTHBBI, HANPABJICHHBIE HA IIOJIYYEHUE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOIUMbIE ISl OOBSICHEHHs HaOII0aeMbIX MPOLECCOB U  SIBJICHUA,
NO3HABaTEIbHOM, HH(OOPMAIIMOHHON U YUTATENbCKOW KYJIbTYPhl, B TOM YUCJIE HABBIKOB
CaMOCTOSATENIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHON JUTEpaTypoil,
JOCTYIHBIMH TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTU;

UHTEpeC K OOYYeHHI0O M TO3HAHWIO, JH00O3HATENBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K caMOOOpa30BaHMIO, MPOEKTHON U MCCIEA0BATENbCKON ACSITENILHOCTH, K
OCO3HAHHOMY BbIOOPY HAIPaBJICHHOCTH U YPOBHS 00yUYEHUs B JajdbHEHIIEeM;

4)¢opMupoOBaHNS KYJIbTYPHI 310POBbS

OCO3HAaHHE LIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/I0POBBINA 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUM 1 HEMPUITHE BPEIHBIX
npuBblYeK (YHOTpPEOJICHHST alIKOrojisi, HapKOTHUKOB, KypeHHs), HEO0OXOAUMOCTU
cOOJI0/IeHUsT TIpaBMJI 0€30MaCHOCTU NPU OOpAIllEeHUH ¢ XUMHYECKMMH BEIIECTBAMU B
OBITY U peabHOM KU3HH;

5)Tpya0BOro BOCIUTAHMS:

MHTEpEC K MPaKTUYECKOMY HU3YUYCHHIO MpoQeccuil W Tpyda pa3iudHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM YHCIE HA OCHOBE
NPUMEHEHHS TPEJAMETHBIX 3HAaHWM MO XMMHH, OCO3HAHHBINH BBIOOP WHIWBUIYAIbHOU
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUsS C YYETOM JUYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMMH, OOIIECTBEHHBIX HHTEPECOB U MNOTPEOHOCTEH, YCHEIIHOMN
npoecCHOHaNbHON NEATeTPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHH, TOTOBHOCTH
a/1IalTUPOBATHCS B MPO(ECCHOHATIBHON Cpeie;

6)3K0/10rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKH IIeTIeCO00pa3HOe OTHOLIECHUE K MPUPOE KaK UCTOYHUKY KU3HU Ha
3emMiie, OCHOBE €€ CYIECTBOBAHMS, MOHMMAaHHUE LIEHHOCTU 30POBOrO U 0OE€30MacHOro
oOpa3a JKHM3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (HU3NYECKOMY U
IICUXUYECKOMY 370pOBBIO, OCO3HAHHME LEHHOCTH COOJIIOJEHUS MpaBWI 0O€30I1aCHOIO
MOBEJICHUSI TTPU pabOTe C BEIIECTBAMHM, a TAK)KE B CUTyallUAX, YTPOKAIOIIUX 310POBbIO
M >KU3HU JTI0JIEH;

CIIOCOOHOCTU MPUMEHSATh 3HAHUS, IOJy4aeMble MpPU H3YUYCHUH XUMUH, I
pEeLICHUsT 3a/1a4, CBSI3AHHBIX C OKPYXAaUIEd MPUPOAHOM CpEAOM, i1 MOBBILICHUS
YPOBHSI 3KOJIOTUYECKOU KYJIbTYpPhl, OCO3HAHUSI I100ALHOIO XapaKTepa SKOJIOTHYECKUX



npoOjieM W TyTe HX pelIeHUs MOCPEACTBOM METOAOB XUMHUHU, SKOJOTHYECKOTO
MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBbHOW, KOMMYHUKATUBHOW U
COLMAJIBHOM IIPAKTUKE.

METAIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX PE3YyJAbTaTOB  BBIACISIOT  3HAYMMBbIE  JUIS
dbopMupoBaHusT MUPOBO33PEHUSI OOIICHAYUYHbIE MOHITHS (3aKOH, TEOpPHs, MPUHIIMII,
runotesa, pakr, cucrema, mpolecc, SIKCIEPUMEHT U IPYToe.), KOTOPbIe UCTIOJIb3YIOTCS B
€CTEeCTBEHHO-HAYUHBIX YYEOHBIX MpPEIMETaX U MO3BOJSIOT HA OCHOBE 3HAHUN M3 3THUX
npeaMeToB (pOpMHUPOBATh MPEACTABICHUE O IETOCTHOM HAay4YHOM KapTUHE MUpa, U
yHUBEpCaJbHbIE  Yy4eOHBbIE  JeHcTBUS  (IMO3HABaTeNbHBbIC, KOMMYHUKATUBHBIC,
pEeryJIsTUBHBIE),  KOTOpble  oOecreuuBarOT  (OpMHpOBAaHHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUYECOHOU NESATEIHLHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

YMEHHSI MCIOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUM:
PacKpbhIBaTh CMBICT XMMHYECKMX MMOHATHH (BBIACISATHL WX XapaKTEepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aWMOCBS3b C JAPYTUMU TOHATHSIMH), HWCIOIb30BaTh MOHSATHS IS
OOBSICHEHUS OT/ENBbHBIX (PAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHHUS M KPUTEPUH IS
KJacCU(pUKAIIMM XUMUYECKUX BEIIECTB W XUMHUUYECKUX PEaKIHUi, YyCTaHABIUBATh
IPUYMHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU M3YYECHHS, CTPOUTH JOTHUECKHE
paccyxaeHus: (MHIYKTUBHBIC, JCAYKTHBHBIC, IO aHAJOTHUH), JeJlaTb BBIBOJLI U
3aKJIFOYCHUS

YyMEHHE TIPUMEHATh B TIPOIECCE TO3HAHUS TOHATUSA (MPEAMETHBIE U
METanpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MCIOJIb3YeMbIE B XUMMHH,
npeoOpa3oBbIBaTh MIUPOKO TMPUMEHSEMBICE B XUMHUU MOJICIIbHBIC TPEJICTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJJIEMEHTa), XUMH4Yeckas GopMyna W ypaBHEHHUE
XUMHUYECKOW peaKIuu — MPHU PEIICHUH ydeOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIYETOM 3TUX
MOJICTIbHBIX TPEACTABICHUN BBIABISATh U XapAaKTEPU30BaTh CYIIIECTBEHHbIC IMPU3HAKHU
M3y4aeMbIX OOBEKTOB — XMMHYECKHX BCIIECTB W XUMHUYCCKHX PEAKIIMHA, BBISIBISITH
o0Imue 3aKOHOMEPHOCTH, NPUYMHHO-CJICJACTBEHHBIE CBS3M W TPOTHBOPEUYHS B
M3y4YaeMBbIX ITPOLIECCaX U SIBICHUSX.

ba3oBble ucciieoBaTeJIbCKUe 1€MCTBHA .

YMEHHE HCIIOJb30BaTh IIOCTABJICHHBIE BOINPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, @ TaK)KE€ B KA4eCTBE OCHOBBI Il (POPMHUPOBAHMS THUIIOTE3bI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

MPUOOPETCHWE OIbITa 110 IUIAHWPOBAHWIO, OpraHMW3alldd W  IPOBEACHUIO
VICHUYCCKHX  OKCIICPHUMEHTOB, YMEHHE HaOmoAaTh 3a  XOJAOM  IIpoliecca,
CaMOCTOSITEJILHO IPOTHO3UPOBATh €ro pe3yiabrar, (OpMyIupoBaTh 000OIIEHUS U
BBIBOJIBI MO pe3yjbTaTaM MPOBEAEHHOIO OMbITA, MCCICAOBAHUSA, COCTABJISITH OTYET O
MpoJieJIaHHOU padoTe.

Pabora ¢ undgopmaumeii:



YyMEHHE BBIOMpATh, AaHAIM3UPOBATH MW HWHTEPIPETUPOBATHL HH(DOpPMALIHIO
pPa3sTUYHBIX BUAOB W (POPM TpENCTABICHHS, IONTYYaeMyH0 M3 Pa3HbIX HCTOYHHKOB
(Hay4JHO-TIONyJIIpHAs JIUTEpaTypa XUMHYECKOTO COJEPKaHUS, CIPABOYHBIC MOCOOHS,
pecypcel MIHTEpHETa), KPUTHYECKH OIICHUBATH MPOTHBOPCUYMBYIO M HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMECHHE MPUMEHATHh pPa3JIMYHbIE METOJAbI W 3allpoChl NMPU TIOUCKE U OTOOpE
nH(OPMAITMU B COOTBETCTBYIOIIMX JaHHBIX, HEOOXOANUMBIX JIJIS BBITIOJHECHUS YYCOHBIX
¥ TIO3HABATEJBHBIX 3aJau OMNPEeAENEHHOrO THUIMA, MPHOOpEeTeHHe OmbiTa B 00JacTu
UCIIOJIB30BaHUSl  MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH,  OBJAJCHUE
KyJIbTYpO  aKTUBHOTO  HCIIONIb30BAaHUS  PaA3IMYHBIX  IMOMCKOBBIX  CHCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAJLHYIO (OpMY MpeACTaBICHHUS WHOOpPMAIUU H
WLTIOCTPUPOBATh PEIIacMble 3aJa4l HECIOXKHBIMH CXEMaMH, JUarpaMMaMH, JPYTHMH
dbopmamu rpaduKu ¥ UX KOMOMHAIUSAMU;

yMEHHE UCIONb30BaTh W  aHAJIM3UpPOBaTH B  Tpolecce y4eOHOW |
UCCIICIOBATEILCKON JICATEILHOCTH HWHMOPMAIIMI0O O BIUSHUW TPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPYKAOIIEH IPUPOTHOM CPEJIbI.

KoMMyHHKATHBHBIE YHUBEPCATbHbIE YUeOHbIE T1eficTBHSI:

YMEHHS 3aJaBaTh BOIPOCH! (B XOje jauanora u (WiM) JUCKYCCHH) TIO CYIICCTBY
oOcyxJ1aeMoi TeMbI, (POPMYJIUPOBATH CBOU TPEIJI0KEHUS OTHOCHTEIBHO BBITIOJIHEHUS
NpeIJI0KEHHON 3a1a4H;

YMEHHUS TIPEICTABIATH MOJYYSHHbBIE PE3YIIbTAThl IO3HABATENHHON IEITEILHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTax; JeNaTh MPE3EHTAIUMI0 Pe3yJIbTaTOB BBINOJIHEHUS
XUMHYECKOTO JSKCIEpUMEHTa (71abopaTOpHOro OIbITa, Ja0OpaTOpHOM paboThl 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

YMEHHUS y4eOHOr0 COTPYJHHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIBLHON M HCCIIEIOBATEIBCKON NEITENIbHOCTH TPU PEHICHUH BO3HHUKAIOIIUX
mpoOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIIUN (0OCYKICHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMbI», KOOpPJWHALUS COBMECTHBIX JIEHCTBHIA,
OTIpEJICIICHIE KPUTEPHUEB T10 OIIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHBIe YHHUBePCcAJIbHbIE YueOHbIe NeiCTBUA:

YMEHUE CaMOCTOSITEIbHO OMPENEATh I[N JACSITCIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTh, BBHIOMpPATh Hambosee 3G EKTHBHBIE CHOCOOBI pEIIeHUS Y4eOHBIX H
MO3HABATEIBHBIX  3a/lad, CaMOCTOSITEIBHO  COCTaBJIATh WM  KOPPEKTUPOBATH
MPEIIOKEHHBIA AJITOPUTM JIEMCTBUM MPU BBIIIOJHEHUU 3aJJaHUN C YYETOM IOJYYEHHUS
HOBBIX 3HAHWM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBHE TOJYYCHHOTO pe3yibTaTa 3asBICHHOW II€TTH, YMEHHE HMCIOJIb30BaTh H
aHAM3UPOBATH KOHTEKCTHI, MPEJIaraéMbIe B yCIIOBUH 3a/IaHUN.

IHNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeaMeTHBIX pPE3yJIbTaTOB IO OCBOCHHUIO MPOTPAMMBI: OCBOCHHBIE
OoOy4JaroIMMICS Hay4YHBbIC 3HAHUS, YMEHHSI M CTIOCOOBI ACUCTBUH, CIEM(PUICCKUE IS
MpeIMETHON 00macTu «XHUMUS», BUIBI JACATEIBHOCTH TIO0 TIOJYYCHHUIO HOBOTO 3HAHUS,



€ro UHTEepIpeTaI, TPeoOpPa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTYyalUsIX.

K xoniy oOyuenuss B 8 kJiacce mpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX TIOHSITUW: aTOM, MOJIEKYa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOJHASsT W HEOJIHOPOJIHAs), BAJCHTHOCTh, OTHOCHUTEIbHAs aTOMHas |
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi JI0Js XUMHYECKOTO 3JIEMEHTa B COEJWHEHHUH, MOJSIPHBIN O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKash peakuus, KilacCuuKamus peaxkiuid: peakiuu
COCIMHEHUS, PEaKIuu PA3J0KEHUsS, PEaKlUU 3aMEILCHHs, PEaKlUuu OOMeEeHa,
9K30- U DHJIOTEPMUYECKHUE PEaKIIMH, TEII0BOM A PeKT peakuuu, sapo aToma,
AJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOWTallb, paguyC aToMa, XUMUYEcKas
CBSI3b, MOJIAPHAsi W HEMOJSpHAs KOBAJICHTHAsl CBA3b, WOHHAS CBSI3b, HOH,
KaTWMOH, AaHWOH, pacTBOp, MaccoBas JOJisI  BemiecTBa  (MPOIEHTHAS
KOHLIEHTpAlIMs1) B pACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U MPUMEHATH
AT MOHSATHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY ISl COCTaBJiIeHHs (hOPMYJ BEUIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENsATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTeNIeHb OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIJICKHOCTH
BEIIECTB K OMNpEACIEHHOMY KJIacCy COEIMHEHMH 10 QopmynaM, BUJ
XUMUYECKOU CBSI3M (KOBAJEHTHAsI U MOHHAS) B HEOPIraHUYECKUX COEIUHEHUSIX;

e packpeiBaTh cMmbica Ilepumoamueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOJUYECKOW 3aBUCUMOCTH  CBOWCTB
XUMUYECKUX OJJIEMEHTOB OT HX mnoJjiokeHusa B Ilepmoamueckoit cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATh W XapaKTepU30BaTh TabmuuHyto Gopmy [lepuonnueckoid cucTemsl
XUMUYECKUX JJIEMEHTOB: pa3linyaTh IOHATUS «rjaBHas mnoarpynma (A-
rpynmna)» u «mnodounas nmoarpynna (b-rpynmna)», mManabsie U OOJBIITNE TEPHOIBI,
COOTHOCUTHh O00O03HaueHMs, KOTOpble HMMeroTcs B Tabmuue «llepuonnueckas
cucrema xumuueckux dnemeHToB J[. WM. MengeneeBa» ¢ 4HCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsij
s/pa, 0011Iee YUCIIO JIEKTPOHOB U PACIIPEIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);

e KIaccU(PUIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBa,
XUMUYECKHUE peakinu (10 YUCIIY U COCTABY yYaCTBYIOUIMX B PEAKI[MU BEIIECTB,
0 TeI1oBoMY 3P heKTy);



XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJTBEpXkAas OMNHCAHUE NPUMEPAMHU MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HX Kay€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH NPOTEKAHUS XUMHYECKUX MPEBPALIECHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCISATh OTHOCUTEIbHYIO MOJEKYISIPHYIO UM MOJISIPHYIO Macchl BEUIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO AJIEMEHTA M0 (opMyJie COeITMHEHUS, MaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOU
peakuuu;

OPUMEHSITh OCHOBHBIE ONEpPallMd MBICIUTENIbHON AESTENbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHe, 0000IIeHHe, CHCTEMaTU3alMio, KilacCU(UKALHIO,
BBISIBICHHE TPUYUHHO--CJICICTBEHHBIX CBSI3¢M — I8 M3Yy4YEHHUS CBOWCTB
BEUIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYUYHbIE METO/bl MTO3HAHUS —
HaOJIIOIeHNe, W3MEpEeHHe, MOJACIUPOBAHUE, OSKCHEPUMEHT (peasibHbI U
MBICJICHHBIN);

CJIeIOBaTh MpaBWiaM TOJb30BaHUS XMUMHYECKOW MOCYAOH M J1aOOpaTOPHBIM
o0opyaoBaHMEeM, a TaKKe TMpaBWwiIaM oOOpalleHuss C BeleCTBaMU B
COOTBETCTBHM C MHCTPYKIIUSIMU IO BBIMIOJIHEHHUIO Ja0OPATOPHBIX XUMUYECKHUX
OTIBITOB IO TMOJYYEHUIO M COOMpPaHUIO Ta3000pa3HbIX BeHIecTB (BOAOpOAa U
KHCJIOPOJIa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIIEHHOW MacCOBOU J0Jei
pPacTBOPEHHOIO  BEILECTBAa, IUIAHUPOBATbH W NPOBOJUTH  XUMHUUYECKHUE
AKCHEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEJIOYEN U KUCIOT C TTOMOILBIO
UHIUKATOPOB (TakMyc, (heHondTanenH, METUIIOPaHK U IPyTHe).



Y4eOHo-TeMaTH4YeCKOe IIJIAHMPOBAHHE

Ne | Tema 3zansaTus H3y4yaembie BOIIPOCHI ILnan dakr
n/n
BBenenue. 3HaueHne XMMIH B )KM3HHU Yesi0BeKa (24)
1 | 3nauenue xumun | COBpEMEHHBIE JOCTUKEHUS
B JKU3HU XMMHYECKON IIPOMBIIIIEHHOCTH,
YeJI0BEKa U yJy4dlIaroife KauecTBO JKU3HU
oOmiecTBa YeJI0BEKa: JIEKapCTBa,
npenapaThl OBITOBOM XUMUH,
MOJMMEPHI U T.11.. [ TobanbHbIe
9KOJIOTMYECKUE MTPOOIIEMBI,
CBSI3aHHBIE C XO35MCTBEHHON
JESATEIBbHOCTBIO YEIOBEKA.
XUMHUYECKOE OPYKHE.
2 | MsI B Mupe [IpoGnema rpaMoTHOTO
XUMUHU WCIIOJIb30BAHUS JOCTUKEHHM
XMMHYECKON TPOMBIIIIEHHOCTH.
Tema 1. Yem mbl gAbiMm (34)
3 Boznayx, AtMmocdepa. CocraB Bo3ayxa.
KOTOPBIM MbI [TocTostHHBIN ¥ IEpEMEHHBII
JBIIIAM KOMIIOHEHTHI BO3/yXa.
Kucnopon. Kocmuueckas posib
pactenuii. O30H. 3amuTHAS
POJIb 030HOBOTO CJOA.
Hapyienue nenoctHoctu
030HOBOTO c10sl. Mepbl 1o
COXPaHEHUIO 030HOBOT'O CJIOS.
4 OcHoBHBIE BUZIbI | YTiekuciblid ra3. [lapHukoBsiit
3arpsA3HEHUN 3¢ deKT U ero BO3MOKHbIE
BO3/yXa nocnencTsus. OCHOBHBIE BUJIbI
3arpsi3HEHUN BO3yXa U UX
UCTOYHUKHU. KHCTIOTHBIE TOXKIN.
[Tytu pemienus npoGieMbl
3arpsi3HeHus: aTMoc(hephl.
5 ITpuémsar ITpuémsbl nonaep:kaHus YUCTOTHI
MOAJIEP/KAHUS BO3/1yXa B IOMEIIECHUSIX.
YUCTOTHI BO3/lyXa | PacTeHusi-caHuTaphl.
B NIOMEILEHUAX
Tema 2. Uro mbl ibéM (61)
6 Bopna B Hac u CpoiicTBa BO/Ibl. 3HAUEHUE BOJIbI

BOKpPYT Hac

B IIpUPOJC U KUBOM OpPraHuU3MC.

CaHI/ITapI/ISI MMUTHEBOM BOJBI.




[TonsTue o I1/IK BeniecTs B
BOJIHBIX CTOKAaX.

7 CriocoOsr BonoouncturensHbie CTaHITUN.

OYMCTKHU BOJIBI MeTo 161, IpUMEHSIEMBIE JIIS
OYHCTKH BOJBI, KX
s dekTuBHOCTh. OUHCTKA BOIBI
B ITOXO/IHBIX YCIOBHSX.

8 Bopa xkéctkass u | XUMHUYECKU COCTAB

MSTKast MIPUPOTHBIX BOA. JKECTKOCTH
BOJIbl. CrIoCOOBI yCTpaHEHUS
HKECTKOCTH BOJBI B JJOMAITHHX
YCIIOBUSIX.

9 MusnepanbHas MuHnepasibHbI€ BOJIbI, HX
BOJIA KJTAaCCHU(UKAIUS U IPUMCHECHUE

YEIIOBEKOM.

10 | Hanmwutkw, HarypaneHble HanuTKH, UX
KOTOPbIE MBI COCTaB, CIIOCOOBI
BBIOMpaeM MIPUTOTOBJICHUS, TT0JIh3a JIJIS

opraHusma.

11 | Hamurkw, [TakeTupoBaHHBIC U
KOTOPBIE MBI ra3MpOBaHHBIC HAITUTKHA COCTAB:
BBIOMpaeM HX COCTaB, MOJIb3a JIsI

OpraHu3Ma, BO3MOXKHbBIC
HETaTUBHBIC TTOCIICICTBHS JIJIS
3n0poBbs. [loacnacturenu u
KpPacUTENH, UCTIOJIb3yeMBbIE IS
MPUTOTOBJICHUS COKOB U
JUMOHAJIOB.

Tema 3. Uto mbl equm (114)

12 | Enum, 4T0OBI Buomornueckoe 3Hauenue
KUTBH? nuTtanus. [Inmesas 11eHHOCTh

OENKOB, YIIIEBOJIOB, KUPOB.
Makpo 1 MUKpPODJIEMECHTBHI.
Buramunsl.

13 | ParmonansHoEe [IpoGieMbl mUTaHUS B

MMUTAHHUE COBPEMEHHOM MHUPE.
DHepreTuyeckas IICHHOCTh
MUIIEBBIX MPOAYKTOB. Pexxum
MUTaHUS KOJbHUKA.

14 | Croco6s1 XVMH3M NIPOLIECCOB BapKH.
MIPUTOTOBIICHUS CriocoObl MPUTOTOBIECHUS
TTHTIN numn. [locyna ms

MPUTOTOBIICHUS THIIIH.

15 | Conu IToBapenHas coisb U cona:

CBOﬁCTBa, 3HA4YCHUEC, ITpaBUJIa
NNPpUMCHCHUA. ﬁOHHpOBaHHaﬂ
COJIb: OMOJIOTHYECKOE 3HaA4YCHHC,
IpaBuJia MIPUMCHCHUS U




xpaHnenus. lIpurorosnenue
pacTBOPOB HYKHOM
KOHIICHTPALAH.

16 | [Ipumpass! u [Ipunpass! u crienuu: cnocooObl
Crienuu ynoTpebiaeHus, geyeOHbIe
CBONCTBA.
17 | Caxap Caxap: Ouosormueckoe
3Ha4YEeHHE, KOJIMUECTBO
notpebnenus. HarypanbHble u
UCKYCCTBCHHBIC
caxap03aMeHHUTEIIH.
18 | Iumessbie [Mumessie q0OaBKH.
T00aBKH Knaccudukarys mumeBsix

no0aBok. OGOCHOBAaHHOCTh UX
WCITIOJTb30 BaHUS
npousBoauTeneM. Bo3aelicTeue
Ha OpPraHu3M.

19 | Hutpats CopepxaHue HUTPATOB B
PaCTHTEILHOM IMUIIE H COBETHI
110 YMCHBIIICHUIO HX
COJIepKaHHS B TIpoIIecCce
MIPUTOTOBJICHUY ITHIITH.

20 | KagectBO KadecTBo nuieBbIx MpOyKTOB.
TTUTIEBBIX [IpaBwa BEIOOpa U XpaHEHUS
MIPOJIYKTOB MIPOJTYKTOB.

21 | IlponykTsl, NunuBuayanpabie (TPYyHIOBHIE)
KOTOPbIE MBI paboThl Ha TEMY
BbIOMpaeM «HccnenoBanue kayecTBa

MIPOJTYKTOB MUTAHUS.

22 | IlponykTsl, NunuBuayanpHbie (TPYyHIOBEIC)
KOTOPBIE MBI paboThl HAa TEMY
BbIOMpaeM «HccnenoBanue kayecTBa

OPOJIYKTOB MUTAHUS.
Tema 4. Uto Mbl HOcUM (24)

23 | Yro mbl HOCUM? CocrtaB onexapl. TKaHU U
Kak mb1 HOcuM? | BostokHa. Kimaccudukanmst

BOJIOKOH. VICKyCCTBEHHBIE U
CUHTETHYECKUE MaTepUabl.
CriocoObl pacrio3HaBaHUs
BOJIOKOH.

24 | Opexna I'pamoTHOE coyeTaHue

IIKOJIbHUKA HATYpaJbHBIX U CHHTETUYECKUX
BOJIOKOH B IIPOM3BO/ICTBE
onexapl. Oniex1a NIKOJIbHUKA.
Tema 5. I'ie Mbl :kuBéM (24)

25 | Yto HaM cTOUT Martepuasnsl, U3 KOTOPBIX
JIOM MOCTPOUTH! | TOCTPOEHHI TIoMa, MeOelb,

nokpbITus. Kiaccudukanus u
OCHOBHBIE CBOWCTBA
CTPOUTENBHBIX U OTACTOYHBIX
MaTepHaoB.

26 | I'otoBuMcCH K [IpaBusa BeIOOpA MaTepHAJIOB C




PEMOHTY yuéTom 0e30macHOCTH st
3I0POBBSL.
Tema 6. Uem mbl nosib3yemces (74)
27 | Xumus XHUMUS DYLMIUCTBIX BELIECTB.
JTYIIUCTBIX DdupHbie Macna.
BEILIECTB Apowmartepanus. Hatypaiibabie u
UCKYCCTBCHHBIC d(PUPHBIC
Macia. Biausinue Ha opraHusM.
[IpaBuiia mpuMEHEHUs.
28 | 3yonbie mactel 1 | CocTaB W BUABI 3YOHBIX IIACT.
MOPOILKHU 3yonsie  mopomiku. Pemienue
3a/1a4 Ha MacCOBYIO JIOJIIO
29 | Ja3smpaBctByer | Motommue cpeacrsa. Mcropus
MBUJIO TyIIUCTOE! | UCTIOJIb30BAaHUS KUBOTHBIX U
pPacTUTEIBHBIX MOIOIIIUX
cpenctB. Meina. CBolicTBa
MbUI1a. KHCIOTHOCTH MbLIA.
Nupukaroper. Hlamnynau.
30 | bonpmas ctupka | CTHpaibHBIE TOPOIIKH: COCTaB,
TpaBuUJia BEIOOpA U IPUMEHEHUS
31 | Jomarnuss XuMuncTKa. Buapl msaTeH.
XUMYHUCTKA CriocoObl BEIBEICHUS TIATCH
Pa3HOTO MPOUCXOKICHUSI.
32 | BertoBbIe Texnuka 6e30macHOCTH NpU
XUMHKATBI oOpallleHnu ¢ ObITOBBIMU
xumukaTamu. OTpaBieHue
OBITOBBIMU XMMHKATaMH.
33 | JHomarmuss [Ipenapatsl nepBoit
anTeyka HEO00XOINMOCTH.
Knaccudukanus. Cpoku u
ycnoBus xpaHeHus. Oxazanue
NepBON MOMOIIH MPH
OTPABJICHUSIX U OXKOTax.
3akJjouenue (24)
34 | toroBslii ypok TloaBenenne WTOrOB 3aHATHI

1o nporpamme «B mupe
xumumny. [IpeseHTarus
«OHIUKIONEINN XUMHUYECKON
IPAMOTHOCTH»




ObecnieyeHHOCTH Y4e0HO-METOANYECKUMH KOMILJIEKTAMH U MEeTOAUYEeCKUMU
- YuyeoHo — METOANYECCKHUEC KOMIIJICKTbI

HaumenoBanue Nwmeercs B
HATHYUU
JJIs1 YYUTENs
e Tabpuensu O.C. Xumus 8 k.- M.: [lpoda, 2014. 1
e Tabpuensan O.C. Meroauueckoe nocodue st yuurtens. Xumus. 8-9 k. - M.:
Jpoda, 2014. 1
e Tabpuensu O.C., CmupnoBa T.B. U3ydaem xumurto B 8 ki1.: Jlunakruueckue
Matepuainsl.- M.: briiuk n K°, 2004. 1
e Tabpuensan O.C. HactonpHas kHUra yuutens xumuu. 8 ki1.- M.: bauk mitoc,
2000. 1
o Ta6puensu O.C., Pemmeros I1.B., OctpoymoB WU.I". 3agaun mo xumuu u
criocoObI ux pemenus. 8-9 k. — M.: JIpoda, 2004. 1
JJIsl Y4eHUKA
e Tabpuensa O.C. Xumus 8 k.- M.: [Ipoda, 2014. 1
e Ta6puensua O.C., CmupuoBa T.B. U3yqaem xumurto B 8 ki1.: Jlunakruaeckue 1
Marepuaibl.- M.: bauk u K°, 2004.
- Hay4yHo — MeToAn4ecKkas JuTeparypa no npeamery (Karajor)
HaunmenoBanue Nwmeercs B
HAJIMYUU

1. T'munka H.JI. O6mas xumus. M.: Uaterpan-IIpecc, 2012.
2. Xowmuenko MN.I'. Pemenue 3amau no xumuu. - M.: Hosas Boina, 2003.




CaliTbl 1O XUMHUH

4J1s yUuTe/1s
http://www.chemnet.ru [Mopran (byHTaMEHTaTBHOTO XUMHYECKOTO
o0pazoBaHus ChemNet. Xumuaeckast
uHpopmalmoHHast  ceTb: Hayka, oOpa3oBanue,
TEXHOJIOTUU

http://him.1september.ru

lNazera «Xumus» u callT 1s yuurens «f uay Ha ypok
XUMUN

http://school-
collection.edu.ru/collection/chemistry

Enunas xomnexuus L[OP: Ilpenmernas kojuteKius
«XUMU»

http://experiment.edu.ru EcrecTBeHHO-HAy4YHbIE  JKCHEPUMEHTBI:  XHMHUSL.
Komnexkumst  Poccumiickoro  001meo06pa3oBaTeabHOTO
nopraa

http://www.alhimik.ru/ AJXUMHUK

http://chem.rusolymp.ru

Bceepoccuiickas onuMnuaa mKOJIbHUKOB IO XUMUHU

http://www.chemistry.ssu.samara.ru

Opraandeckasi XUMHsI: DJIEKTPOHHBIA Y4eOHUK st
CpeaHEN MIKOJIbI

http://www.hemi.nsu.ru/

OCHOBBI XUMHH: JIEKTPOHHBIN YICOHHUK

http://www.chemistry.ru

OTKpPBITHIN KOJUIEIK: XUMHUS

http://home.uic.tula.ru/~zanchem

3aHUMAaTenbHAS XUMHUS

http://www.alhimikov.net/

Caiitr  Alhimikov.net:
MaTepUaJIbI IO XUMHUH

y4eOHbIE U  CIPaBOYHBIC

http://maratakm.narod.ru

Caiit «BupTryanbHasi XUMUYECKas IIKOJIa»

http://it-
n.ru/communities.aspx?cat no=4605

&tmpl=com

XuMo3a: cooO0IIeCTBO Y4HMTENe XMMUU Ha TOpTaje
«CeTb TBOPYECKHUX YUUTEICIH»

http://elementy.ru/chemistry

Ounnuknoneaus «lIpupona Hayku»: Xumus

IJISl YYCHUKA

http://him.1september.ru

lNazera «Xumus» u callT ais yunurtens «f uay Ha ypok
XUMUID)

http://school-
collection.edu.ru/collection/chemistry

Enunas xomnexums I[OP: IlpenMerHass KoJuieKius
«XUMUS»

http://experiment.edu.ru EcrecTBeHHO-Hay4YHBIE  OKCHEPHUMEHTBI:  XHUMHUSL.
Konnexkuust  Poccuiickoro  o6meo6pazoBaTenbHOTO
nopraa

http://www.alhimik.ru/ AJXUMHK

http://chem.rusolymp.ru

Bcepoccnﬁcxaﬂ OJIMMITHAa/J]a IKOJIBHUKOB I10 XUMHHU

http://home.uic.tula.ru/~zanchem

3aHUMaTenbHasA XUMMUS

http://www.alhimikov.net/

Caiitr  Alhimikov.net:
MaTepuabl M0 XUMUHU

y‘IC6HLIC U CIPaBOYHBIC

http://maratakm.narod.ru

CaiiT «BupryanbHas XMMHUYeCKas [IKOJIa»

http://it-

XuMo3a: cOoOOIIECTBO YYMTENIeH XUMHHM Ha TOpTaie
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